###### What to Learn from this Article?

Long-term treatment with alendronate causes atypical femoral fractures and it is recommended that orthopedic surgeons remain vigilant in assessing their patients treated with alendronate (bisphosphonates) for osteoporosis. In such cases, alendronate should be stopped and teriparatide started.

Introduction {#sec1-1}
============

Treatment of osteoporosis by Bisphosphonates for 3-4 years is shown to decrease spine, hip and other nonvertebral fracture risk, increase bone mineral density (BMD) and to decrease bone remodeling rate \[[@ref1], [@ref2], [@ref3], [@ref4], [@ref5], [@ref6]\]. Treatment with bisphosphonates significantly reduces the risk of fractures in men and women with osteoporosis. The evidence is based on high-quality Phase III randomized controlled trials with fracture as an end point.

The benefit of bisphosphonates also extends to other disorders of bone metabolism such as glucocorticoid-induced osteoporosis, Paget's disease, and bone metastases. The number of atypical subtrochanteric fractures in association with bisphosphonate is an estimated one per 1,000 per year. It is recommended that physicians remain vigilant in assessing their patients treated with bisphosphonates for the treatment or prevention of osteoporosis and advice patients of the potential risks. Minor features were that fractures were commonly preceded by prodromal pain and, on radiographs, there appeared breaking of the cortex on one side and bilateral thickened diaphyseal cortices. This fracture pattern has often been referred to as an "atypical subtrochanteric fracture." It is worth noting that, on radiography, the appearance of atypical subtrochanteric fractures is similar to that of stress fractures, including a periosteal reaction, linear areas of bone sclerosis and a transverse fracture line. Prodromal pain before diagnosis is also common.

Case Report {#sec1-2}
===========

A postmenopausal female of rheumatoid arthritis aged 56 years, presented to our emergency department with a history of trivial fall at home. Following the fall, she was unable to bear weight on bilateral feet and complained of deformity. History revealed consumption of bisphosphonates (tablet alendronate 10 mg) for the last 4 years and glucocorticoids for rheumatiod arthritis. Radiographs were taken, which revealed bilateral pathological subtrochanteric fracture femurii ([Fig. 1](#F1){ref-type="fig"}). After obtaining necessary fitness, the patient was taken up for surgery. Closed reduction and internal fixation with long proximal femoral nail were done ([Fig. 2](#F2){ref-type="fig"}). Bisphosphonate intake was stopped and teriparatide 20 µg/day subcutaneously given for 3 months. Fracture healed after 3 months and patient resumed her daily activities.

![Pre-operative radiograph.](JOCR-6-31-g001){#F1}

![Post-operative radiograph.](JOCR-6-31-g002){#F2}

Discussion {#sec1-3}
==========

Osteoporosis is defined as a disease of the bone characterized by reduced mass of the bone. When bone mass falls below the required level for mechanical support, fracture occurs. Osteoporosis is a condition which until recently thought of as incurable, at best a preventable illness. Today, it is not only preventable but also treatable \[[@ref7]\]. It is also an extremely common illness worldwide. It is next only to hypertension, and diabetes. Its frequency is common particularly in postmenopausal women. Osteoporosis is responsible for 1.5 million fractures annually. Among them, more than half a million are vertebral fractures. 3, 00,000 are hip fractures. 2,00,000 wrist fractures. 3,00,000 fractures of other bones. Approximately, 37,000 people die each year from complications related to fractures caused by osteoporosis \[[@ref8], [@ref9]\]. 70% of affected people have genetic predisposition that includes how a person responds to external stress causing factors. Estrogen deficiency patients - women who have had early menopause, those who had their uterus and ovaries removed surgically at an age much earlier than that of normal menopause.

Bisphosphonates are very commonly used for the treatment of osteoporosis. The pathophysiology of atypical low-trauma subtrochanteric fractures following bisphosphonate use is not known. However, pre-clinical and clinical studies of the effects of bisphosphonates on bone suggest that there are several possible mechanisms that work alone or in tandem. The organic matrix of the bone determines its toughness, and this matrix is partly made up of bone collagen, which impacts on the bone's mechanical properties. Bisphosphonates use may negatively affect collagen by preventing or reducing its maturation \[[@ref10], [@ref11], [@ref12]\], although this finding has not been consistently replicated \[[@ref13]\]. Bisphosphonates may also affect bone mineralization density distribution. The more heterogeneous the BMDD, the slower that cracks in the bone will develop and lower the risk of new cracks and fracture forming \[[@ref14]\]. As bisphosphonate treatment reduces bone turnover, the increase in overall mineralization leads to more homogenous bone - As evidenced by a narrow BMDD \[[@ref15], [@ref16]\] and thus an increased risk of cracks and fractures. Reduced bone turnover also increases the accumulation of microdamage, as cracks are not repaired, and reduces bone toughness, which contributes to the increased susceptibility of bone to new cracks \[[@ref17], [@ref18], [@ref19]\]. Finally, bisphosphonates have differentiating impacts on different type of fractures. Acute fractures of long bone are not affected by bisphosphonates in the initial healing stages \[[@ref20], [@ref21], [@ref22]\], as they heal via endochondral ossification. However, stress fractures heal by normal bone remodeling, and thus, bisphoshphonates may prevent or delay healing, increasing the likelihood of a complete fracture with little or no trauma. Several reports have reported on bone quality in people with low trauma fractures taking bisphosphonate therapy. Our patient is a case of rheumatoid arthritis on the treatment of corticosteroid, the patient then developed generalized osteoporosis. It is questionable whether osteoporosis has developed due to rheumatoid arthritis or is corticosteroid-induced.

Furthermore, the patient was on bisphosphonates, i.e., alendronate for a period of 4-year and had a bilateral sub trochanteric atypical fracture, but literature reports that bisphosphonate induced fractures usually occur after a period of 5-year of intake.

Conclusion {#sec1-4}
==========

In people taking long-term bisphoshponate therapy, symptomatic cortical stress reactions accompanied by evidence of a stress line across the cortical thickening suggest an increased risk of a complete stress fracture. The patients should be informed about the prodromal symptoms like pain and swelling, following this bisphosphonates should be stopped and teriparatide has to be started for osteoporosis.

###### Clinical Message

A sense of proportion may be helpful in alleviating the concerns of the medical community. A plausible scenario is that long-term exposure to bisphosphonates (more than 5 years) increases the risk of subtrochanteric femoral fractures 2 fold. Thus, the available evidence does not suggest that the well-known benefits of bisphosphonates are outweighed by the risk of these rare, atypical, and low-trauma subtrochanteric fractures. Nevertheless, it is recommended that physicians remain vigilant in assessing their patients treated with bisphosphonates for osteoporosis or associated conditions. They should continue to follow the recommendations on the drug label when prescribing bisphosphonates and advise patients of the potential risks. Patients with pain in the hips, thighs or femur should be radiologically assessed and, where a stress fracture is evident, the physician should decide whether bisphosphonate therapy should be discontinued pending a full evaluation, based on an individual benefit-risk assessment. The radiographic changes should be evaluated for orthopedic intervention - since surgery prior to fracture completion might be advantageous- or to be closely monitored. There are hardly any studies mentioning alendronate as a cause of fractures.

Alendronate now includes a special warning/precaution, advising discontinuation of bisphosphonate therapy in patients with stress fractures pending evaluation, based on an individual benefit-risk assessment. Alendronate is the only bisphosphonate for osteoporosis treatment that carries this warning \[[@ref23]\]. Long-term therapy with bisphosphonates can be complicated by atypical femoral fractures. The purpose of this study is to demonstrate an association between alendronate use and specific pattern of low energy subtrochanteric femur fractures. The previous studies show conflicting results regarding the possible excess risk of atypical fractures of subtrochanteric associated with alendronate use. A curative effect of teriparatide has been suggested \[[@ref24]\].
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